Introduction

Purity and Species Identification
The pseudopterosins are effective antiinflammatory and The Symbiodinium sp. collected from P. elisabethae at analgesic agents that have important actions on degranSweetings Cay, Bahamas was identified as the common ulation and release mechanisms in immune cells [1, 2] .
type "B1," a symbiont also found in numerous other They are currently marketed widely as antiirritants in gorgonians and corals from the Caribbean [20] . The ITS cosmetic formulations. The exact mechanism of action 2 sequence of B1 is identical to the informally described remains elusive but may involve membrane stabilization species Symbiodinium burmudense. [3] . The relationship of the antiinflammatory effects of Symbiodinium sp. cells purified by repeated washing the pseudopterosins to their endogenous function in and Percoll gradients showed no visible impurities as the coral-symbiont complex is not known. We chose to determined by light microscopy. Furthermore, DNA labegin this investigation by determining if pseudopterobeling by DAPI staining failed to detect any bacterial or sin biosynthesis occurs in the dinoflagellate symbiont.
coral cell contaminants. These findings indicate that our The pseudopterosins are a group of 15 unique tricyclic preparation of Symbiodinium sp. cells achieved a high diterpene glycosides which are isolated from the gorgolevel of purity. nian soft coral, Pseudopterogorgia elisabethae [4, 5] .
Broad applications for therapeutic uses of the pseudoPresence of Endogenous Pseudopterosins pterosins have been limited by supply issues, as collecin Symbiodinium sp. and the tion of the coral from its natural habitat has reached
Intracolonial Distribution the tonnage level in recent years [6] . Ecological and Endogenous levels of pseudopterosins A, B, C, and D environmental concerns for the sensitive reef habitats in purified Symbiodinium sp. were quantified from lipid extracts using HPLC. Compounds were identified by and confirmed by coinjection with authentic standards tract.
An individual specimen of P. elisabethae was divided into three regions ( Figure 3A ). The concentration of Symbiodinium sp. cells/mg coral tissue, as well as the pseudopterosin concentration, was 3-fold greater in region 1 than in region 3. Figure 3B shows a 99% correlation between the number of Symbiodinium sp. cells and pseudopterosin concentration per coral weight, providing evidence that the Symbiodinium sp. cells may be involved in pseudopterosin production. dinoflagellate is the biosynthetic source of these potent Overall, the data presented here are supported by previous studies conducted in several algal groups. In diatoms [24] and in the unicellular chlorophyte Acetabularia [25] , it has been demonstrated that CO 2 in the form of NaHCO 3 is the main carbon source for isoprenoid biosynthesis. In Acetabularia, 48% of the radiolabeled lipids were attributed to prenyl lipids with biosynthesis taking place in isolated chloroplasts. Various cultured phytoplankton species such as the chlorophyte Dunaliella and the cryptophyte Rhodomonas showed quantitatively similar labeling in terpenoid-based pigments from Both substrate availability and yield of the pseudopterosins were increased by 10-fold in the presence of Triton X-100. Following extraction and purification by HPLC, the pseudopterosins were found to be radioactive (6.9 ϫ 10 4 dpm, specific activity of 4.23 ϫ 10 9 dpm/mmol). This represents a yield of 0.62% for the conversion of GGPP into the pseudopterosins, a marked increase from the intact cell yields. In a 45 min incubation, elisabethatriene was also found to be radioactive (1016 dpm). The pseudopterosins and elisabethatriene were not radiolabeled when the cell-free extract was boiled for 1 hr prior to incubation. 
Presence of Endogenous Elisabethatriene in
Biosynthesis of Pseudopterosins from Terpene Precursors
Significance
